This paper presents two different yet successful approaches that have been taken for integrating process mapping technology and simulation technology. The
unst.mctured process diagraming tool which is adaptable for doing all types of diagraming.
In efft hey both plug into ProModel as a fkmt-end intefiace. The implementation of the bridge is different in both instances, however. One approach uses a modified version of the process mapping tool while the other utilizes OLE automation without having to modi.& either the process mapping soflware or the simulation software.
This presentation deals with the issues and challenges encountered in each integration effort. We will also discuss how these challenges were addressed and how a successful solution was implemented. Finally, we will assess the suitability of integrating process mapping and simulation and compare the relative outcome of each, The successful integration of process mapping and simulation is a major step towards a complete integration of process reengineering technologies.
INTRODUCTION
With all the improvements in simulation sofhvare to simpl@ the modeling process, simulation is still largely perceived as a complex and sophisticated technology by most managem and engineers. Process reengineering tools such as process mapping software, on the other hana have prolifemted in recent years due largely to their ease of use and comprehensibility.
One of the reasons for the lag in application of simulation technology is that it has not been effectively integrated with more general purpose process mapping tools. Consequently, even though much of the process definition used in a simulation model is contained in a process map, a decision maker must start over from scratch in building a simulation model. The successful marriage of process mapping and simulation would extend the usefidness of process mapping and make simulation more acceptable among those doing process reengineering since it would be based on a fimniliar interface and a more simple paradigm. by the American Society of (ASME), utilizes the symbols program. This language is exwentially a schematic modeling tool used to provide a universal modeling language. The techniques developed by the Air Force pertain to the eoneepts of planning (IDEF-0), information system design (IDEF-1), and stochastic system evaluation (IDEF-2).
The IDEF-O m~ethodology is the one used for process mapping and paradigm of activities, inputs, outputs, mechanisms or resources (see Figure 1) . As illustrated in Figure 1 , inputs, outputs, controls and mechanisms must always enter or leave on the sides indicated. According to the paradigm, all processes can be defined in terms of these components. Diagrams can be constructed hierarchically so that a process can be decomposed into eubproceeses.
There are certainly advantages to having a formalized method for diagrammin g a process. For one thing, it imposes structure on the process and provides categories for all of the elements of the process. It also standardizes process mapping so that diagrams are easily communicated and are consistent. The problem with structured modeling methods such as IDEF from a simulation point of view is that they may provide more or less information than what is needed for running a simulation.
In order to use a structured process mapping tool directly with simulation, some modifications to the methodology maybe necessary. On the positive side, there are many close parallels between the IDEF-O paradigm and common simulation paradigms. They may be mmmarid as follows:
. Both use controls to determine where, when and under what conditions the activity is performed. While many of the same components are present in both paradigms, they are not always thought of in the same way due to the differences in usc of the models being created.
UNSTRUCTURED PROCESS MAPPING
Many unstructured proms mapping or flow charting tools are available which provide a simple and versatile interface for dia~g b~~ess proces= MOW of these flow charting tools support free diagraming which follows no strict rules as long as the process relationships are communicated clearly.
The most simple diagrams consist only of boxes representing the activities perform@ diamonds representing decisions, and arrows depieting the activity sequence (see Figure  3) . These diagrams ean become extremely complex and can be enhanced by built-in or userdefined data fields to include additional information such as costs, activity times, etc. Obviously, au unstructured diagraming tool is more suitable for integration with simulation since it can be more easily adapted to a simulation paradigm.
6
PROCESS SIMULATION VS. SYSTEM SIMULATION Regardless of whether a structured or unstructured process mapping tool is uset there is still a fundamentrd difference in perspective when shifting between process mapping and simulation (Harrell and Tumay 1994) . This difference lies in the fact that process mapping by nature is process oriented while simulation tends to be system oriented. A process orientation foeuses on the logical jbw of entities or work items through a series of activities. A system orientation is baaed on the physical flow of entities through a series of work stations. This difference is not arbitrary but rather is a direct reflection of the nature and purpose of the activity.
Process mapping is generally a high level depiction of a process defining only what happens to entities. It doesn't have to deal with how, where and when. Simulatio~on the other han~must have information on the mechanics of the process in order to imitate the actual drivers of the process. The most natural way to detlne the physical operation of a process is at a system level which is the detailed implementation of the process level (see Figure  4) . . The addition of data fields to capture dynamic information. The implementation of the integration was to have the entire model built using Design/IDEF and then create a simulation model file that could be read in and exeeuted by ProModel. The downside to this approach is that the Design./IDEF code had to be moddied to allow input of simulation data within Design/IDEF. On the positive side, the user doesn't need to get into ProModel and hence deals with only a single user interface for both process mapping and simulation. 
